The hangover gene negatively regulates bouton addition at the Drosophila neuromuscular junction.
The synaptic growth of neurons during the development and adult life of an animal is a very dynamic and highly regulated process. During larval development in Drosophila new boutons and branches are added at the glutamatergic neuromuscular junction (NMJ) until a balance between neuronal activity and morphological structures is reached. Analysis of several Drosophila mutants suggest that bouton number and size might be regulated by separate signaling processes [Budnik, V., 1996. Synapse maturation and structural plasticity at Drosophila neuromuscular junctions. Curr. Opin. Neurobiol. 6, 858-867.]. Here we show a new role for Hangover as a negative regulator of bouton number at the NMJ. The hangover gene (hang) encodes a nuclear zinc finger protein. It has a function in neuronal plasticity mediating ethanol tolerance, a behavior that develops upon previous experience with ethanol. hang(AE10) mutants have more boutons and an extended synaptic span. Moreover, Hang expression in the motoneuron is required for the regulation of bouton number and the overall length of muscle innervation. However, the increase in bouton number does not correlate with a change in synaptic transmission, suggesting a mechanism independent from neuronal activity leads to the surplus of synaptic boutons. In contrast, we find that expression levels of the cell adhesion molecule Fasciclin II (FASII) are reduced in the hang mutant. This finding suggests that the increase in bouton number in hang mutants is caused by a reduction in FASII expression, thus, linking the regulation of nuclear gene expression with the addition of boutons at the NMJ regulated by cell adhesion molecules.